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VISITORS are admitted to 
the plant, accompanied by a 
guide, between the hours of *£00 
A. M. and 5.00 P. M. For this 
privilege a nominal charge is 
made, part of which is used to pay 
for the services of guides, and the 
remainder applied to the support 
of a bed in the Niagara Falls 
General Hospital. 

Certain portions of the plant are 
inaccessible to visitors, due to the 
extremely high voltage used, and 
also from the danger of allowing 
their presence to interfere with its 
efficient operation. 
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privilege a nominal charge is 
made, part of which is used to pay 
for the services of guides, and the 
remainder applied to the support 
of a bed in the Niagara Falls 
General Hospital. 

Certain portions of the plant are 
inaccessible to visitors, due to the 
extremely high voltage used, and 
also from the danger of allowing 
their presence to interfere with its 
efficient operation. 
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Till" falls of \ m have long been i ognized as 
possible >urce of immense power, and. in fact, w 
utili I in a small way by the earl) if the i 

trict. The; however, y unable to utilize the main 
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down the river, floating on the surface 
for the most part but with enough sus- 
pended in the water to impede the suc- 
cessful operation of the plant, were it not 
removed at the head-works. For this 
purpose a long intake dam stretches out 
into the river in a down-stream direction, 
almost parallel to the current, admitting 
to the forebay only the water at the bot- 
tom of the river, while ice and floating 
debris are carried to the rapids by the 
swift current that sweeps along its outer 



PLAN OF INTAKE AVUHKS 



penstocks tunneled through the solid rock, to the Gei 
erating Station situated at the base of the cliff below 
the Horseshoe Fall. The electrical energy here 
generated by means of turbines and generators is 
transmit led by underground cables to the Distributing 
Station located high on the bluff above. From this 
station radiate the transmission lines which i onv< 
the power to the manifold enterprises depending upon ; 
In the winter and ring large quanti s of ice con 







FOREBAYS, SCREEN HOUSE, AND GATE HOUSE 
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face. In the comparative quiet of 
the outer forebay more ice rises to 
1 the surface to be similarly skimmed 
off at the screen house, where the 
water is further cleansed by heavy 
iron screens. At the gate house the 
water is again skimmed and final] 

admitted to the main conduit 
through large electrically operated 
gat< The design of these intake- 

or head-works is as unique as llicir 
operation is successful. During the 
three winters that they have been i 
operation there has not been 
moment's interruption from id — a 
? ord which is unpi eden ; I for 
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ower plan! i climate lil I it of Niagara. Th( lion 

tli« tes, electrically opi ted, which n i e the flow 
of water from the inner forel • the conduits. One of the 

was completed in 1905, and two more 
will be required for the complel develop- 
ment. 

: " tin e ii se i ormou eel con- 
duit of which 1 in use sir 
1905, 'I two more will be built when 
required I lead the u und tund 
through ilMocu \ ictoria P >r over a 
1 • the o How, located a short dis- 
wee l: ond the Hoi ie Fall. The 
pur] eof this is to prevenl w r 
hammer in 1 h« conduit, in of a sudden 
de< i in the amount water required 
tow llowing the surplus fco spill 
harml the river through a tunnel 



in a room hollowed out of ii 
level slightly below that of the i ieneratin 
Station floor, then, turning at righ 
lead horizontally fco the turbin 1 
penstock supplies e turbii unit. 

From the turbin tl > . 

charged through draft tub nd uri 
to the river under the outer wall 
Generating S i. 

At present >i\ » 
three of 10,000 horse pov ea 
of 1 2 10 horse po 1 II bei 

the hoi mtal-shaft Id :■ 

ne< I tothe balanced i w in i urbii 
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tit- gallery upply th< 
for \\w large maehii 
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NIAGARA RALLS AND IMMEDIATE VICINITY. 



main conduit and distributor section are to the hydraulic sys- 
tem. At the bus-bars, the power is divided up, and led through 
cables to the transformers, where the voltage is stepped up from 
12,000 to 60,000 volts. At this voltage it is sent out on the 
lines, some of it going as far as Syracuse, N. Y., one hundred 
and sixty miles away. The power for use in Canada is 
nt out untransformcd t at 12,000 vol is, to the many indus- 



almost unnoticeable. The Distributing Station, from its location 
necessarily a conspicuous object, has been treated with the dig- 



nity to which its position 



entitles it. Altogether it 
may be stated that the Corn- 
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SECTION THROUGH VALVE CHAMBER AND OVERFLOW 

tries in the vicinity of the plant and along the Wei land 
( anal. 

In the central compartment of the Distributing Station are 
grouped all the devices for operating the various oil switches. 
and for controlling the voltage and speed of the generators. 
Here also, are the meters, which not only show what is occur- 
ring at each instant in the power circuits, but record it for 
future reference. Here, too, is the central switchboard of the 
private telephone system, over which it takes but an instant 
to call up any station on the network of power lines. This 
system of central control is original with this plant, 
and, like the scheme for diverting ice at the intake 
works, is as successful as it is unique. 

Throughout the company's works no pains have 
been spared to preserve the beauty of the Park 
and the integrity of the Falls. The intake is so 
located and constructed as to raise rather than lower 
' he level of the upper river. Screen and gate houses 
have been carefully designed to befit their location. 
Nero islands have been created and new vantage 
points provided for viewing the falls and rapids, all 
of which are perfectly free and open to the public 
use. All unsightly constructions, which by their 
nature could not be made beautiful, have been 
placed out of sight under ground. The Generating 
Station so blends itself into its background as to be 



pany has expended close to a million dollars in this work, from 
which it receives no return but the approval of the visiting public. 

THE PLANT IN DETAIL 

FALLS AND RIVER 

The total drop in the Niagara River in its course of 36 miles 

between Lake Erie and Lake Ontario is 326 feet, of which 216 
feet is in the falls and the rapids immediately above them. 

The American Fall is 167 feet high and 1,000 feet in width, 
while the Horseshoe Fall is 159 feet high and 2,600 feet in width. 
The greatest depth of the river immediately below the falls is 
about 192 feet. 
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Tm S rjbbn House is 320 fee! loi built of rei - i- 

rri-ir f. d with Roman Stone." Broad, oniau ital tir- 
ways at cither end Lead to ih« , whei ious promena«i< 

open to the public at all times, commands m rificent view 
of the up Is. The water at i In - a n hous is 20 fa i 

deep. \ '»t coiicret4 curtain wall Lmitsonlyi p 

water thn ;h tin s< rei i - to i lit* inner forebay. 

Tuk Iwki; 1" i it forms a quiet ol of 2 ai tnd 

20 t< so f< depth, wh re the water has rial opportunit for 
b< _ f foi gn matter, before entering the conduits 

Tm te Housi tnilai in construction to tl reen housi 

L20 • i- . I divided ii six bays, two for each main 
conduit. 1 eightei Ston e ites which guard tl; 

itrances t conduits weigh 18 h tch f orI tons includi 

the iterbalan Th* v wen built by Ransomes and Ra] 
<.! ! I ig] d, and operated by electric motors <>i 
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El riON THROUGH GENERATING AND DISTRIBUTING STATIONS 

w ide,wi1 li an arched concrete roof tosupport theconduit above. 
Riveted to the lint torn of the eighteen-foot conduit, are seven 
large tapered st< -I castings, leading to the nine-foot valves and 

penstocks bi-low. Six of t hi • valves were made by Ransomes 

and Rapier ; and are intended to withstand pressure from above 
only. The seventh valve, manufactured bv Pratt & Cady of 
Hartford, Conn., is built to withstand pressure on either sid< 
Each alve is operated by a thirty horse-power induction motor. 
controlled either locally or from the switchboard in the Gen- 
erating Station, and may be fully opened or closed in thn 
minutes. 

The Penstocks are 307 feet long on the center line and 
feet inside diameter, built of steel | inches thick al the top and 
inches at the bottom. Shafts and tunnels, two penstocks in h, 
arrj thera to the (ieuerating Station. The lower 60 feel i 
each shaft is filled in with concrete around the penstocks 
the i ock here is soft -hale. 

GENERATING STATION 

The r. m water level here is 343 feet above tide, though it 
varies fi ;;s to 365. The walls of the Generating - ion 
are of concrete, the rear wall boing 12 feel thick at the I nn, 
and the i iver wall, 9 feet. 

The Turbines are of the inward-flow horizontal twin type 
manufactured by J. \b Vbith, Heidenheim a. d. Rn-nz, <ler- 
naany, Their capacity is 12,500 horse- power each, operating 
undrr the normal effective head. 
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The Generators were built by the Westinghouse El 
& Manufacturing Company of l ) iu<burg, Pa. Three i of 

10,000 horse-power and throe of 12,000 horse-power cap 

ed lS7j revolutions per minute 1 3-phase, 25 cycli 
volts. The r< r olving element weighs 95 t and the I al 
'•ight is 212 tons. 

Thi Governors. Three were mad by t he Lombard Gov- 
rCompanyof ishland, Mass, id thr< U.V 111 

operate by n ns of oil under pressure. 

The I iters are 375 kilowatt W ■ tinghousedh at 

generators 300 R. P. M 250 volts lirectly conn ill- 

well-Iin i • and Smith- Vail 'Victoi turbii It 

rlooking the turbine floor, and supj d with 

thr< 1l tliirty-iii- ■ penstocksth with th 

>ndui1 thr eh th* 1 cable tunnel. I 
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or 



haa ca] ity to supply the fields of si rs. 

and gen rhi ostafe well as t h mi and fo Id 

Jwitcl »ntroiled r I< lly or from thr- < on I ol \ 
i the Distributing St ation. 
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TERSTATION 

The Cabli I s froi the Gem .m to a 

manhol then nc duit. I gth 2S5 feet 

heighl 3$ f' dth, 7; ftd it - ! :tll 6 le 

oi .ut ) the horiz I. The Is of the 
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contains, in addition to its electrical equipment, the office- of 

thi Company. 
The 12,000-Volt Bus Structure is of the semi-enclosed 

form, built entirely of reinfo] ed concrete. Ifter Leaving tl 

three-conductor cabl ich \\ of th< system is carried in a 

separate compartment, entin I-. isolated From ever) other. 

The Oil Switches for controlling the I2,000-vol1 circuit 
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The High-Tension Bus is of the open 
type of construction and is in a sepa- 
rate compartment away from other ap- 
paratus. Circuits leading to and from 
this bus are controlled by electrically 
operated oil switches. 

The Control Room is a spacious apart- 
mriit located high up in the center of the 
building, where all disturbance is reduced 
to a minimum and highest efficiency of 
operation may be had. It contains the 
control pedestals and indicating instru- 
ment stands corresponding to the gene- 
rating and transforming units, feeder distributing station 
switchboards, alternating- and direct-current service switch- 
boards, voltage regulators, and telephone switchboard. It is 
connected, through fireproof doors, with the other compartments 
of the building containing the switches, transformers, busses, etc. 
On a mezzanine floor below the Control Room are located all 
the recording and integrating instruments, for measuring the 
output of the station. On a still lower floor are relays for 
automatically opening the circuits in case of trouble, and the 
fuse and terminal boards, for the control and instrument wires. 

Lightning Protection is obtained by means of electrolytic 
lightning arresters, mounted on poles in the rear of the station, 
and choke coils between the transformers and the high-tension 
bus. Horn-gap arresters are also installed. 

All of the electrical apparatus of the station, with the excep- 
tion of the cables, etc, was furnished by the Westinghous< 
Electric and Manufacturing Company, much of it being especi- 
ally designed for this plant. 

TRANSMISSION LINES 
I \\o 60,000-Yoir Lines run from the Distributing Station 

Bis miles to a point on the Niagara River near the town of 
Queenston, where they cross the Gorge and connect with the 
lines of \Ue Niagara, Lockport and Ontario Power Company. 
delivering power for use in the United States. These lines 
consisl of aluminum conductors l£ inches in diameter, carried 
on steel towers 55 feet high to the top wire, with an average 
span of 500 feet. The insulators for this line are of porcelain 
and weigh 35 pounds each. 

12. 000- Volt Lines are used for distribution in Canada and 




are carne( 



1 on wooden poles. Power from these lines is now 
being delivered in Niagara Falls, St. Catharines, Thorold. 
Port Robinson, Welland and Port Colborne. Th< present 
development of these local transmission lines is about GO miles 
of 3-phase circuits; and this will shortly be extended to more 
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WHAT THE POWER IS USED FOR 

1, |a i m p Bible to enumerate the manifold purposes for which 

the power is used,buti Le of the more important are the following 

Light. The power generated al this station and - oul 
,, M . :i | ((> , r I1;1II1( . 1 | transmission I'm.- furnish 3 part or all of 
B public and private lighting io Niagara Falls, Wetland, 31 im- 
| m [ st. Catharine, Ontario; and Lockport, Depew, W< I 
Seneca Hamburg, Batavia, Rochester, Cant laigua Auburn 
Baldwinsville, Phcenix, Fulton, and Syracuse, Now York. 
H,,u-. Tin- same pmvn «.| urates electric furnaces for thi 
duction of iron, copper and other ores, and the manul tur< • 
merit, calcium carbide and lime nitrat< in Port Colboi 
Welland, Nia ■ > I alls, and Thorold, Ontario ; and Lewisti 
Lockport, and « Caledonia, New York. 

Powbr. The same powei operates in whole or in pari the 
trolly t< ms in Syracuse, Rochester, I anand tigua, <'.<'".• 
\\, | Benecaand Hamburg; and the interurban lines, S 
I. Bhore * Northern, Syracu 4 South Ba Rochestei 
. ,. ,„., Rochester & Ml Morris (Erie Railroad), Bufl 
Lockport >v Rochester, Buffalo & Hamburg, and Buffalo 
,v Dunkirk (partly constructed). i\ operates the steel wort 
of the Ontario Iron an. I Steel Companj a1 Welland, I 

,„,,-, Steel < ompany (7,(><>o , mployes), Shenandoah S1 I 
Wire Company, plate rolling mills of >^u>r:i iron and I 
Companj and pumping works of Depew and Lake Erie ^ r 
Compan: ri W Se :a; repair shops of the New York Cen- 
tral* Hudson River Railroad Compan} md Delawan Lack 
wanna A Western Railroad Company, and works of Goul< 
Coupler Company a1 Depew; stone crushing establishment of 
the (Cell lal id Lime and Transporl Com] I ^kron 

1 works of the United States Gypsum Company al Oa I 
arious smaller industries located on mam transmission tm 
rhrough the distributing Bystems of the light, beat, and | 
companii in th«- various cities above named in On md 

\r« York, this power is applied to practically erj us 
which power is util from sewing machines 1 ventilatii 
to rolling mills md trip hammera. 
NIAGARA AS A MANUFACTURING CENTER 
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i itilisation of a portion of the vast eni \ of N - 
bout ui any way detracting from the sp! t<>r <-r t"i 
tbe 1 alls is d - create in the Ontario peninsula and 

\\, ., a vast manuf hiring disti I 



lution i- already in progn ss and every year it gains 

rength. The cheapest power is to 1- bad in the v nit 
the work-, mi both sides of tl river, and as fai as th< H d 
I anal on the west, and Lockport on the e st. Wit i I 
hunts there is abundan ■ cheap land for i turir 



n l>v the Welland 



gttea, cheap pa\ , and cheap trans 

,, r Erie canals or by any ont i five trunk railr< 1 

i„ this districl will naturally be the home i 



producing certain grad I metals and all 
era v„l other calcium products, whichrequire i 

3 to make long disl i impo B< 

v , (!l ,l this districl and in th territory I n Del n tl 

Svraeua m the east, I mti n the north d Dui 
kirk on th outh, there are p< cheap I asp tatii 

uant lab ad proximity t< marl m< than k0,00Q,< 

people, all living within a night's ride ol N Ml th 

i 



ton dun- in the benefits the i i I 
C ] p r aw materials from the U t,and II the trt 
1 fcetwi Chicago and the Atlantii - rd 

ui the finished prod Th >rabl< ions I 

l 3 resulted in the lishn the 

l P 
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-t, el and iron indu md only t< 

I ol Souring nulla wl ch [l 

Lnfutun thi 'ni 

th< si ond ill ' '■■■ 

D i on I h l« the Intel nal boui 
unrivaled center of manul rin^ in 

CHRONOLOGY 

granted by Parliam* of Dom 

.1 i . 1887 
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RIO POWER COl 
NIAGARA FALL 



OFFICERS 

JOHN J. ALBRIGHT, President 

FRANCIS V. GREENE, . . . Vice-President 
ROBERT C. BOARD, . Treasurer and Secretary 

DIRECTORS 

JOHN J. ALBRIGHT FRANCIS V. GREENE 

EDMUND HAYES R. K. ALBRIGHT 

S. M. CLEMENT ROBERT C. BOARD 

W. H. GRATWICK MILLER LASH 

STAFF 

V. G. CONVERSE, . . , . Engineer in Charge 

W. N. RYERSON, Superintendent 

B. R. PAINE, General Agent 

W. L. ADAMS, Sales Engineer 

« t' S™ w \ Consulting Engineers, Prove, Utah 

P. N. NUNN, ) 

GREEN ft WICKS, Architects, • Buffalo, N. Y. 



Corporate Office: 

Niagara Falls, Ontario. 

Branch Office: 

816 Fidelity Building, Buflalo, N. Y, 
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